International trade in used electrical and electronics equipment (UEEE) provides an avenue for socio-economic development in the developing world and also serves as a conduit for transboundary dumping of waste electrical and electronic equipment (WEEE) also referred to as electronic waste or e-waste. The latter problem arises from the absence of a regulatory frameworkfordifferentiatingbetweenfunctionalUEEEandjunke-waste.Thishasresulted inbothfunctionalUEEEandjunke-wastebeingconcurrentlyshippedtodevelopingcountries under the guise of international trade in used electronics.
I. Introduction
The transboundary movement of used electrical and electronic equipment (UEEE) from developed to developing countries presents positive socio-economic benefits as well as negative health and environmental impacts to the developing world. The problem with international trade in used electronics lies in the absence of a regulatory framework for distinguishing between functional UEEE, and obsolete waste electrical and electronic equipment (e-waste). This problem is evident in the Basel Convention framework. While the Convention (including the Basel Ban) expressly prohibits transboundary movement of hazardous wastes to developing countries, it does not prohibit transboundary movement or trade in UEEE meant for reuse. Hence, a mere documentary declaration to the effect that a consignment of used electronic exports to a developing country is meant for reuse automatically takes it outside the framework of the Basel Convention. There is no requirement under the framework to verify if the shipment is in its actual state capable of reuse.
This regulatory gap has resulted in both functional and obsolete electronics flowing collectively to developing countries in the guise of international trade in used electronics. The massive transboundary movement of obsolete e-waste from Europe and North America to developing countries in the guise of international trade gives rise to environmental and public health concerns. It has been estimated that about 180 containers of used electrical and electronic products enter the Lagos (Nigeria) ports daily. 1 Most of the containers consist of mixed functional and junk electronic equipment. Research studies in Nigeria and Ghana has estimated functional UEEE to constitute about 70% of UEEE imported into both countries.
2 Hence the remaining 30% represents junk e-waste that is shipped for the purpose of dumping. While the functional electronics are traded as used electronics, the junk components are discarded in unregulated waste dumps. E-waste scavengers in these dumpsites employ archaic recycling methods including manual breaking and disassembly of electrical and electronic components of e-waste, open burning of plastic cables to extract copper wires, as well as open incineration of unwanted plastics components.
3 E-waste contains a 'witches' brew' of heavy metals and organic chemicals. Heavy metals found in e-waste include lead, mercury, cadmium etc, while its organic chemical contents include, among others, polychlorinated biphenyls and brominated flame-retardants. 4 Due to the presence of these substances, e-waste is generally considered a hazardous waste. Thus, improper handling or disposal of e-waste will naturally result in these substances escaping into the environment, constituting serious health and environmental hazards to people and communities, especially in developing countries where these junk electronics are now increasingly being dumped. 5 Dealing with the e-waste problem in developing countries will require effective regulation of international trade in UEEE. This article proposes a combined framework involving technical regulations and import bans which could be adopted by developing countries either at regional, sub-regional or national levels in addressing the problems associated with international trade in UEEE. The technical regulation will entail the development of a certification mechanism in UEEE exporting countries by environmental NGOs or certification bodies. 6 The mechanism should incorporate the use of a product certification mark or label that would be attached to UEEE meant for export. The certification mark or label will serve as physical evidence of compliance with the standard for reusability. Hence, recyclers and/or UEEE exporters in exporting countries who meet the certification or similar certification schemes developed along those lines could be permitted to apply the certification marks or labels with a unique identification code on their exports. Enforcement officers at the borders of the exporting countries could conduct a random search of potential UEEE shipments to ensure that the shipments comply with the certification mechanism and hence with the exporting country's domestic regulations prohibiting export of e-waste to developing countries.
At the receiving end, enforcement officers in the ports of entry in developing countries could rely on the certification labels or marks as evidence of functionality of the UEEE bearing them. In addition, a trade ban on commercial importation of UEEE not complying with the stipulated certification scheme and labelling requirement could be imposed by developing countries to effectively bar the importation of e-waste.
The paper will examine measures for regulating transboundary movement of e-waste to developing countries. The paper will begin with a brief examination of WTO rules relating to trade regulation. It will then proceed to examine two possible approaches to regulating the transboundary movement of e-waste to developing countries. The first approach to be examined is the non-trade-restrictive framework that allows for a free trade in UEEE complemented by domestic measures for management and disposal of e-waste resulting from the free trade. The paper will proceed further to examine a trade restrictive framework incorporating a certification and labelling scheme and an import ban. The validity of these frameworks will be examined within the context of WTO rules under the Agreement on Technical Barriers to Trade (TBT Agreement) and the General Agreement on Tariffs and Trade (GATT).
II. WTO Rules and Trade Regulation
One of the main objectives for which the GATT and its successor, the World Trade Organization (WTO) was established is to promote international trade between countries. International trade is perceived as promoting prosperity among nations, and to achieve this objective, the WTO system uses a series of rules designed to reduce trade barriers and promote a non-discriminatory trade system between countries. It sought to limit, if not prohibit, import bans (or quotas) and other border restrictions (tariffs).
The WTO rules bind all member states and the existence and binding nature of these rules implies that member states are obliged to take them into consideration in designing their trade policies, to ensure that such policies are in line with their WTO obligations. A WTO member state may be compelled to revisit a trade policy that contravenes any WTO rule. Member states are obliged to submit to WTO dispute settlement process relating to any challenge that their laws or practices are inconsistent with their WTO obligations, and they are bound by the decision reached. 7 Notwithstanding their obligations to submit to dispute settlement process as stated above, each WTO member state has a sovereign right to protect their environment as well as the health of their inhabitants. 8 Thus free trade without any restrictions whatsoever is outside the scope of the objectives sought by the WTO framework. The WTO rules recognize the right of each member state to adopt legitimate policy measures aimed at protecting human health and environment within their territorial jurisdiction. Such measures could take the form of import restrictions and technical regulations, and requirements applicable to goods traded within their jurisdiction. 9 Import restriction is a form of quantitative restriction and could take the form of express bans on the importation of certain goods into a country, imposition of import quotas, or embargoes on the issuance of import licenses. Reasons vary for decisions by states to restrict the importation of certain products into their territory. For instance, a state may impose import restriction on hazardous products which in its view pose a serious threat to human health and the environment. This right is recognized in the Basel Convention as well as the EU Legislation on Waste Shipment. 10 Technical regulations could also be adopted by states to address particular safety and environmental concerns regarding specific products. Thus, technical regulations could take the form of a state requiring that a product meet certain minimal environmental standards before it could be legally imported into its territory. By applying technical regulations, a state can ensure that only products that meet a defined regulatory standard are imported into its territory. While import restrictions and technical regulations could be used to pursue legitimate state policy, they could also create unnecessary obstacles to international trade. This requires balancing a state's right to pursue legitimate policy objectives against the interests of the international community in removing unnecessary obstacles to international trade. This paper takes the position that technical regulations requiring the use of a certification mark or label on imported UEEE to serve as physical evidence of compliance with the requirement for reusability, and import restrictions on commercial importation of UEEE not complying with the requirement could be conveniently used as trade measures within the context of the WTO framework to regulate the transboundary movement of e-waste.
Governments in developing countries have a legitimate responsibility to adopt policy measures to prevent or minimize the transboundary dumping of obsolete e-waste under the guise of international trade in UEEE. In doing so, they may choose to adopt measures aimed at preventing or minimizing the accumulation of obsolete e-waste in their country, which will inevitably entail import ban or restrictions. Alternatively, they may permit free trade in UEEE while developing remedial measures for dealing with the consequential 'We recognize that under WTO rules no country should be prevented from taking measures for the protection of human, animal or plant life or health, or of the environment at the levels it considers appropriate, subject to the requirement that they are not applied in a manner which would constitute a means of arbitrary or unjustifiable discrimination between countries where the same conditions prevail, or a disguised restriction on international trade, and are otherwise in accordance with the provisions of the WTO Agreements'. accumulation of obsolete e-waste. Such remedial measures may include but are not necessarily limited to the management and disposal of e-waste through landfilling, incineration or material recycling. In designing trade measures tailored along the framework of trade bans or restrictions, a WTO member state has an obligation to bring the measures within the context of WTO framework bearing in mind that generally, WTO rules frown upon measures that restrict trade. A non-trade-restrictive policy (if possible and feasible in dealing with the identified problem) will be less contentious and may represent the best possible option. Hence, in developing a framework to regulate the transboundary harm arising from e-waste, the starting point should be an analysis of non-trade-restrictive remedial measures as well as the feasibility of such measure(s) within the context of developing countries. If this analysis reveals that the measure(s) do not provide a viable solution to the problem, it then becomes imperative to extend the analysis to other trade restrictive measures within the confines of the WTO framework.
III. Non-Trade-Restrictive Frameworks
Developing countries could adopt a non-trade-restrictive framework for the management of health and environmental impacts arising from transboundary movement of obsolete e-waste. This could take the form of a framework permitting free trade in UEEE, coupled with a domestic process for the safe disposal and management of junk electronics or e-waste that will inevitably flow along with such used goods. The latter process will require state of the art incineration, landfilling or recycling technology necessary to curtail the health and environmental risks from such e-waste. Whether such technologies exist in developing countries to make this framework viable will be discussed later.
Health and environmental protections are legitimate public policy objectives which states are allowed to set and pursue by measures or policies they choose.
11 Thus in developing policy measures to achieve their health and environmental objectives, states are obliged to adopt measures that do not unnecessarily interfere with international trade. It is only when such measures are not reasonably available that states are required (subject to WTO rules) to use measures 'which entail the least degree of inconsistency with other GATT provisions'. This is known as the 'least-trade-restrictive-approach'. Hence it is important to examine whether the non-trade-restrictive framework above (which does not entail any obstacles to international trade) is feasible in addressing the health and environmental impacts arising from transboundary movement of e-waste to developing countries.
This stage of our analysis will entail an examination of 'remedial measures' for the safe disposal and management of obsolete e-waste in developing countries. Examination of these remedial measures will also require examination of the risks associated with the implementation of the measures as well as the availability of resources or technology for the implementation of the measures.
A. Landfilling
The process of e-waste disposal via landfilling will require an organized e-waste collection system, transportation to and final disposal in designated landfills. Risks associated with landfilling as an e-waste management strategy have been highlighted in various research studies.
12 These studies drew attention to the possibility of toxic chemicals used in the production of electronic equipment leaching from e-waste landfills and contaminating underground water system. This risk exists even in developed countries with state-of-the-art landfilling facilities, and is exacerbated by the lack thereof in developing countries. In developing countries, therefore, e-waste is indiscriminately disposed of in open landfills and in stagnant water bodies, resulting in underground and fresh water contaminations. Thus landfilling of e-waste in developing countries is not an effective measure to prevent or curtail the adverse health and environmental impacts arising from international trade in UEEE. Accordingly, the incineration of e-waste results in large emissions of hazardous substances that may constitute threats to humans and the environment directly exposed to the emissions, as well as contributing to the global spread of such substances. 16 Although such risks associated with formal and informal incineration of e-waste may be reduced through state-of-the-art recycling technology, such technology is not readily available in developing countries.
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C. Recycling
E-waste recycling entails breaking down various components of electronic equipment, thus liberating valuable materials and reusing the same in the manufacturing process. The recycling of e-waste in developing countries presents greater risks to human health and the environment as a result of exposure to large levels of fumes and dust containing hazardous substances. It also presents occupational hazards to workers involved in the processing of the waste. For example, workers engaged in the informal dismantling of CRTs may be exposed to phosphor powder covering the inner surface of the front panel, barium oxide in the electron gun and lead present in the glass. 18 Improper disposal of broken CRTs on surface ground may result in large amount of hazardous compounds leaching into the environment. 19 For example, research studies have reported high level of heavy metals in the communities surrounding informal e-waste processing sites in China, illustrating the health and environmental risks associated with informal e-waste recycling in developing countries.
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Even formal recycling of e-waste still presents risks. This is evident in the process of collection and dismantling, mechanical shredding and separation, as well as pyrometallurgical and hydrometallurgical processing. 21 Peters-Michaud noted high levels of lead and cadmium in the vicinity of the shredders in a modern US based e-waste recycling facility.
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Of the three remedial measures discussed above, recycling seems to be the most environmentally-friendly. In essence, it is the best of the worst alternatives as it extracts the greatest environmental benefit from e-waste. E-waste recycling results in the conservation of natural resources by reducing the amount of virgin resources that are utilized in the production of new electronics. These benefits cannot be ignored, notwithstanding the impact of recycling on human health and the environment especially in developing countries. While state-of-art recycling technologies might help in reducing (but not eliminating) these impacts, such advanced technologies are not readily available in the developing world. I argue that material recycling, just like landfilling and incineration, is not currently an effective or feasible framework for management of e-waste in developing countries. It is also not currently a feasible framework for reducing risks to human health and the environment arising from accumulation of e-waste so as to justify free trade in UEEE in the region. These 'remedial measures' discussed above carry their own risks and require the commitment of resources, and technology not readily available in the developing world. The risk being addressed here encompasses what the Appellate Body in EC -Hormones describes as the 'risk in human societies as they actually exist, in other words, the actual potential for adverse effects on human health in the real world, where people live and work and die'. 24 However, assuming for the purpose of argument that landfilling, incineration and recycling are effective measures for the disposal and management of e-waste in developing countries, and that developing countries have the resources and capacity for environmentally sound management or disposal of obsolete e-waste via landfilling, incineration and recycling, an argument could still be made against a trade regime which permits transboundary movement of obsolete e-waste from Europe and North America to developing countries. This argument is founded on the fact that it is contrary to the rules of international law to permit free trade that allows for transboundary movement of obsolete e-waste to developing countries for disposal or recycling.
Obsolete e-waste as opposed to functional UEEE comes within the definition of hazardous waste in the Basel Convention. 25 Whilst the latter can be traded as goods (or used goods), the former is not classified as goods, being waste in nature and with the risks associated with its constituents. In the absence of any existing framework for effectively differentiating between the two, e-waste is now conveniently shipped to developing countries in the guise of UEEE. This is because the hazardous nature of e-waste makes it the subject matter of a much rigorous regulatory regime. Transportation of obsolete e-waste across national borders for recycling or disposal come under the rules for transboundary movement of hazardous wastes set forth in the Basel Convention and the Basel Ban Amendment. One of the fundamental principles and objective of the Convention is that hazardous waste should be recycled or disposed of as close as possible to their source of generation.
Additionally, the Basel Amendment bans transboundary movement of hazardous wastes from developed to developing countries. Even in limited situations where the transboundary movement of hazardous waste is possible (between developed countries), it must be in line with the provisions of the treaty which requires among other things prior informed consent of the receiving country. The facts presented above along with the thinking in international law evidenced in the Basel Conventions point towards the need for a rationale application of trade restraint in international trade in UEEE especially where such trade obviously has the tendency to provide a conduit for transboundary movement of obsolete e-waste to developing countries in violation of the Basel Convention. Although the Basel framework bans the transboundary movement of e-waste to developing countries, the absence of any measure under the framework for differentiating between e-waste and functional UEEE is a major defect in the Basel framework that continues to sustain the problems associated with e-waste shipment to developing countries.
The discussion of the remedial measures evident in the non-trade-restrictive framework above clearly shows that this framework does not adequately safeguard against the health and environmental impacts associated with international trade in UEEE in developing countries. Hence it cannot form a sound basis for a sustainable framework for the management of the negative impacts arising from international trade in UEEE.
IV. Trade-Restrictive Measure for Control of Transboundary Movement of E-Waste
The discussion so far has noted that a non-trade-restrictive, remedial measure involving landfilling, incineration or recycling of e-waste is not feasible in addressing the health and environmental impacts arising from transboundary movement of e-waste to developing countries. Hence it is necessary to examine whether a preventive, trade-restrictive measure modelled in line with WTO rules may be a more sustainable solution. 24 WTO Appellate Body, 'EC Measures Concerning Meat and Meat Products (Hormones)' Report (1998) WT/DS26/AB/R, WT/DS48/ AB/R DSR 1998:I 135 para 187. 25 Although the original draft of the Basel Convention did not provide a definition for e-waste, later amendment to the original Convention, particularly Decision IV/9, which came into force in 1998, made changes to Annex VIII and went further to include additional Annex (Annex IX) to the Convention. Annex VIII lists specific materials which shall constitute hazardous waste and this list includes materials which come within the class of e-waste such as waste electrical and electronic assemblies or scrap containing components such as accumulators and other batteries, mercury-switches, glass from cathode-ray tubes and other activated glass and PCB-capacitors, or contaminated with constituents such as cadmium, mercury, lead, polychlorinated biphenyl. See Annex VIII, para A1180.
Going further, this paper will propose adopting a trade-restrictive framework in the form of a technical regulation and import ban as preventive measures for dealing with the problem. The paper will therefore examine the feasibility for the adoption of a compulsory certification and labelling system as well as a prohibition on commercial importation of used electrical and electronic devices not complying with the said certification and labelling system.
A. Development of Certification and Labelling System
The first aspect of the proposed framework will require the development of an international certification system for UEEE. The proposed certification system (which is non-existent in the Basel Convention framework) will serve to set a standard which UEEE must comply with before it can be fit for export to developing countries. The certification framework could be developed building on the e-stewards certification system. 26 The e-stewards certification system was developed by a coalition of electronic equipment recyclers, environmentalists, industry leaders, health and safety, and technical experts working with the Basel Action Network (BAN), a non-governmental organization focused on halting the transboundary flow of e-waste to developing countries. The e-stewards certification is awarded to electronic recyclers that comply with the highest environmental standards with respect to recycling, refurbishing, processing and the disposal of such equipment.
The e-stewards certification process provides a high level of assurance that e-stewards certified recyclers and exporters consistently adhere to set standards. It precludes a certified recycler from exporting e-waste to developing countries. Only UEEE which has been tested and is shown to be fully functional may be exported to developing countries. The mechanism provides a measure of assurance that UEEE exports from e-steward certified recyclers/exporters conform to the standard of functionality, and hence a guarantee against obsolete e-waste export. This element of the e-stewards certification is very important as it serves to differentiate between functional UEEE and junk e-waste which contributes to adverse health and environmental impact in the region.
A framework that can be used to adequately restrict the transboundary flow of obsolete e-waste to developing countries can be developed building on the e-stewards certification system. The current e-stewards certification mechanism can be further developed to incorporate the use of a product certification mark or label which can be affixed to UEEE to serve as a physical evidence of compliance with set criteria. Hence recyclers and/or UEEE exporters in developed countries who meet and obtain the e-stewards certification or similar certification schemes developed along that line can apply the certification marks or labels with a unique identification code on their exports. The development of such certification systems by environmental NGOs or certification bodies in developed countries should be accompanied by a regulatory regime in developing countries which, among others, requires compliance with a certification and labelling mark as a condition for import eligibility for UEEE. 27 The use of certification labels in the electronics industry is not new. Over the years, regulatory and voluntary standards has been designed and applied on various consumer products including electronic products. 28 In many cases, consumer choice of products has often been influenced by environmental standards where such exist, and there is at least one specific instance of a government procurement directive which requires government agencies' purchase of high-tech equipment to comply with an environmental certification standard. 29 Thus the application of environmental labelling and certification systems is growing and is also changing in nature from hitherto voluntary standards to regulatory standards. 30 26 <http://e-stewards.org/learn-more/for-recyclers/overview/benefits-of-certification/> accessed 3 August 2017. 27 While environmental NGOs and certification bodies in developed countries are in the best position to develop the certification scheme proposed, governments in developing countries are most suited to take the regulatory measures to enforce the certification scheme. Governments in developed countries have little incentive to take serious steps to halt dumping of e-waste in developing countries. Lawrence Summers, Chief Economist and Vice President of the World Bank (as he then was) in a leaked internal memo justified the migration of dirty industries to poor developing countries in Africa on the ground that these countries are vastly under-polluted. The EC's Waste Electrical and Electronic Equipment Directive (WEEE Directive) and Restriction of Hazardous Substances Directive (RoHS Directive) represent successful attempts to mandate environmentally sound product standards at regional level. Manufacturers are required to certify their products as complying with the set standards before placing them for sale in the EU market. Compliance with the Directives in some cases is required to be evidenced by a design mark in the product e.g. the recycle logo. Non-compliance with the Directives will result in the products being ineligible for sale in the EU.
It is argued here that the idea behind certification scheme and label can be applied in developing a certification framework for regulating the transboundary flow of e-waste into developing countries. To reduce the transboundary movement of e-waste to developing countries in the guise of UEEE export, such a certification system should be developed with the objective of distinguishing functional used electronics meant for resale from obsolete e-waste devices transported for dumping which in essence constitutes a health and environmental hazard. Electronic products that meet the criteria for reuse and functionality could be identified by a certification mark or label, while those that fail to meet that criteria (and hence e-waste) should be ineligible for importation into the territory of the applicable developing country.
However, one important analysis that must be made relates to the applicability of the proposed certification and labelling scheme vis-a-vis WTO Agreements such as the Agreement on Technical Barriers to Trade (TBT Agreement) 31 and the GATT. To be viable, a certification and labelling scheme must be designed to conform to the provisions of WTO Agreements otherwise they may invoke WTO dispute resolution mechanisms. Hence it is important at this stage to consider the relevant WTO agreements and their jurisprudence in relation to the applicability of certification schemes and marks in international trade.
V. Certification and Labelling Through the Lens of WTO Agreements
Within the context of WTO Agreements, the various labelling schemes available in international trade can be classified into two broad categories -mandatory or voluntary. A mandatory scheme is usually mandated by law or a regulatory instrument and enforced by regulatory mechanism. It could take the form of a 'negative content' labelling or ' content neutral' labelling.
32 A mandatory 'negative content' labelling warns consumers of the adverse health or environmental effect of a particular type of product, 33 and requires the disclosure of reliable product information that otherwise might not be disclosed. Such information disclosure has the dual effect of enabling the consumer to make an informed purchasing decision while at the same time providing incentive for manufacturers to improve their products to achieve higher environmental standards. 34 In considering the applicability of certification and labelling schemes under the GATT/WTO agreements, it is important to determine first whether the scheme is mandatory or voluntary; whether it constitutes a 'technical regulation' or 'standard'. The applicability of certification and labelling schemes is specifically governed by the TBT Agreement and generally by the provisions of GATT.
A. Applicability of the TBT Agreement
The possible technical barriers to trade covered by the TBT Agreement include technical regulations and standards. The TBT Agreement defines 'technical regulation' as: ' [A] document approved by a recognized body, that provides, for common and repeated use, rules, guidelines or characteristics for products or related processes and production methods, with which compliance is not mandatory '. 36 While in the case of technical regulations compliance is mandatory, this is not the case with regards to standards. However, in both cases, the document may include or deal exclusively with terminology, symbols, packaging, marking or labelling requirements as they apply to a product, process or production method. 37 Since the certification mechanism and labelling scheme proposed in this research is intended to be mandatory, the framework will be analysed in the context of a technical regulation.
In seeking to interpret the definition of 'technical regulation' as contained in the TBT Agreement, recourse must be had to the general rule of interpretation contained in Article 31.1 of the Vienna Convention:
38 ' [A]treaty shall be interpreted in good faith in accordance with the ordinary meaning to be given to the terms of the treaty in their context and in the light of its object and purpose'. 39 The WTO Appellate Body in US -Gasoline 40 noted that '[o]ne of the corollaries of the general rule of interpretation in the Vienna Convention is that interpretation must give meaning and effect to all the terms of a treaty'. 41 The interpretation as well as the meaning and applicability of 'technical regulation' in international trade has been the subject of in-depth analysis in WTO jurisprudence. In the EC-Asbestos Case, the panel formulated a three-pronged approach in the analysis of what trade measure constitutes a 'technical regulation '. 42 According to the Appellate Body, a measure constitutes a 'technical regulation' if three basic conditions are met: (i) the measure applies to an identifiable product or group of products; (ii) it lays down one or more characteristics of the product; and (iii) compliance with the product characteristics is mandatory. These basic conditions are further discussed below.
(1) The measure applies to an identifiable product or group of products While the TBT Agreement requires that a technical regulation must relate to an identifiable product or group of products, this does not necessarily imply that the product or group of products must be expressly identified in the document containing the measure. This was the position taken by the Appellate Body in ECAsbestos. In clarifying the Panel's position on this issue, the Appellate Body noted that: 'A 'technical regulation' must, of course, be applicable to an identifiable product, or group of products. Otherwise, enforcement of the regulation will, in practical terms, be impossible... However, ... this does not mean that a 'technical regulation' must apply to 'given' products which are actually named, identified or specified in the regulation. Although the TBT Agreement clearly applies to 'products' generally, nothing in the text of that Agreement suggests that those products need be named or otherwise expressly identified in a 'technical regulation'. Moreover, there may be perfectly sound administrative reasons for formulating a 'technical regulation' in a way that does not expressly identify products by name, but simply makes them identifiable -for instance, through the ' characteristic' that is the subject of regulation'. As can be seen from the Appellate Body's line of reasoning, the requirement that a 'technical regulation' be applicable to an identifiable product, or group of products is important for legal compliance and enforcement. It will be practically impossible for traders to comply with, as well as for regulatory agencies to enforce, a 'technical regulation' if it is not clear which identifiable product, or group of products it relates to.
(2) Lays down one or more characteristics of the product The definition of 'technical regulation' in Annex 1.1 of the TBT Agreement clearly shows that the document must stipulate one or more of the product characteristics. To better comprehend this definition, it is necessary to examine the ordinary meaning of the word characteristics. This has been defined as ' a distinguishing trait, quality, or property'. 44 Thus, product characteristic within the context of the TBT Agreement refers to objectively definable trait, attribute, quality, property etc which distinguishes a product from another or in essence a distinguishing mark. Annex 1.1 of TBT Agreement lists some of these characteristics to include 'terminology, symbols, packaging, marking or labelling requirement'.
In EC -Sardines, the Appellate Body noted that 'product characteristics' goes beyond the features and intrinsic qualities of a product to include related characteristics such as means of identification, the presentation and appearance of a product. 45 The Appellate Body in EC -Asbestos noted that technical regulations may lay down or stipulate product characteristics in positive form by requiring that a product or group of products (as the case may be) must possess certain characteristics, or in the alternative, it may prescribe the characteristics in negative form by requiring that a product or group of products must not possess certain characteristics. In both cases, the regulation 'lays down' certain characteristics which are binding in nature -in one case it does so affirmatively, and in another case by negative implication. 46 The Appellate Body differentiated this from a situation in which a regulatory measure imposes an outright ban on a product in its natural state without prescribing or imposing any characteristics to the product. In the latter case, the measure consists of a prohibition as opposed to a 'technical regulation', 47 which would fall outside the specific context of the TBT Agreement and will be governed by the more general context of the GATT.
Product characteristics may be evidenced by 'marking or labelling requirements'. This phrase is used in the definitions of 'technical regulation' and 'standard', and they carry the same meaning in both cases. The only difference in the usage of this phrase in the definitions of 'technical regulation' and 'standard' is that compliance with the marking or labelling is mandatory in the former but voluntary in the latter. Thus, in the case of technical regulation, marking or labelling requirements refers to a set of criteria or conditions that must be fulfilled before a mark or label can be applied or used, or before the product can be marketable. Applying this provision in the US Tuna II, the panel noted that:
'the US dolphin-safe labelling provisions define the conditions that must be met in order to bear a ' dolphin-safe' label. In so doing, they ' convey criteria to be fulfilled' in order to qualify for such label. They therefore lay down 'labelling requirements' within the meaning of Annex 1.1'.
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The later part of Annex 1.1 refers to marking or labelling requirements ' as they apply to a product, process or production method'. While the use of the term ' as they apply to' implies that the marking and labelling requirement must be related to a 'product, process or production method', the use of ' or' in Annex 1. 'the definition of a 'technical regulation' provides that such a regulation 'may also include or deal exclusively with terminology, symbols, packaging, marking or labeling requirements'. The use here of the word ' exclusively' and the disjunctive word ' or' indicates that a 'technical regulation' may be confined to laying down only one or a few 'product characteristics''. indicates a disjunctive connotation. In this sense, the subject matter of marking or labelling requirements must be confined to at least one of these items. The Panel in US Tuna II was satisfied that the US safe-dolphin label requirement ' appl[ied] to' a product -namely, the tuna product. Technically, this was sufficient for the Panel to rule that the measure falls within the scope of the second part of Annex 1.1. However, on further analysis, the criteria or condition for the use of the ' dolphin-safe' label in tuna products is subsistent on the process or production method, namely the method utilized in harvesting the tuna products. Hence while the label is applied on the final product, the condition for the use of the label is complied with during the harvesting process for the tuna products. Thus, a tuna product is only fit to use the label if the 'tuna contained in the product were harvested using a method of fishing that is not harmful to dolphins'. 49 It might be safe then to state that the technical regulation should apply to the product and the process or production method where a trade measure requires a particular process or production method be followed in the processing of a product, and compliance with the said method is mandatory in other for the product to be fit to bear a mark or label which is essential for marketing the product. This is just one example of a document that can be said to 'lay down' or stipulate product characteristics within the context of Annex 1.1.
(3) Compliance with the product characteristics is mandatory This is the third and most important element of 'technical regulation'. Mandatory compliance distinguishes a 'technical regulation' from a 'standard'. The use of the phrase 'with which compliance is mandatory' implies that compliance with the measure in question is obligatory, compulsory or required by law or regulation. To this effect, the Appellate Body in EC -Asbestos noted that:
'A 'technical regulation' must, in other words, regulate the ' characteristics' of products in a binding or compulsory fashion. It follows that, with respect to products, a 'technical regulation' has the effect of prescribing or imposing one or more ' characteristics' -'features', ' qualities', ' attributes', or other ' distinguishing mark'. (Emphasis supplied) 50 Hence a trade measure which prescribes a marking or labelling requirement, and imposes compliance with the requirement as a compulsory condition which must be fulfilled before a product or group of products could be imported, distributed, sold, or otherwise marketed in a jurisdiction qualifies as a 'technical regulation'. The Panel in US Tuna II rightly noted that:
'… compliance with product characteristics or their related production methods or processes is 'mandatory' within the meaning of Annex 1.1, if the document in which they are contained has the effect of regulating in a legally binding or compulsory fashion the characteristics at issue, and if it thus prescribes or imposes in a binding or compulsory fashion that certain product must or must not possess certain characteristics, terminology, symbols, packaging, marking or labels or that it must or must not be produced by using certain processes and production methods. By contrast, compliance with the characteristics or other features laid out in the document would not be 'mandatory' if compliance with them was discretionary or 'voluntary''.
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The adoption of 'marking and labelling requirements' as a measure in international trade would entail establishing conditions that a product needs to satisfy before being able to bear a designated mark or label. The mere fact that a trade measure incorporates this requirement does not imply that compliance is mandatory unless expressed or implied from the document. It must be evident that the document in which the trade measure is contained has the effect of regulating in a legally binding way the use (or non-use) of the mark or label. It must be able to impose or prescribe in a legally binding fashion that a product or group of products must possess certain marking or labels. Where the document prescribes compulsory use of a label, it may also go further to state that the label may not be used unless the prescribed conditions are met.
The framework proposed in this paper argues for the development of a certification scheme which entails the application of a certification mark or label on UEEE which has passed the test of functionality. Such a certification scheme could be developed by environmental NGOs or certification bodies in developed countries. The paper further proposes the adoption of such framework by developing countries, making it a mandatory or legal requirement for imported UEEE. A mandatory requirement will be the most effective way to ensure sufficient compliance with this framework. A voluntary standard will not provide any incentive for compliance. 52 The proposed measures are best undertaken by developing countries because most developed countries (especially in Europe) already have laws prohibiting the shipment of e-waste to developing countries. It is only reasonable that the latter take their fair share of responsibility to prevent the inflow of e-waste at their end. Also, shipment of e-waste to developing countries presents a cheap and cost effective means of getting rid of developed world's e-waste in the developing world's backyard. If the trend has to stop, serious measures to that effect should come from those who bear the burden at the receiving end rather than those who benefit by maintaining the status quo.
The mandatory nature of the framework (technical regulation) would be vital in ensuring compliance, thus preventing the current use of international trade in used electrical and electronic equipment as a conduit for the transboundary movement of junk, obsolete e-waste.
The mere fact that a trade measure qualifies as a 'technical regulation' does not necessary imply that it is inconsistent with the TBT Agreement. However, to be valid, it must conform with certain binding requirements outlined in the TBT Agreement. These requirements will be examined vis-à-vis the proposed framework.
VI. Legal Analysis of the Compatibility of Used Electronics Labelling Schemes with the TBT Agreement
The analysis presented above leaves no doubt that the certification and labelling scheme proposed in this paper qualifies as a technical regulation within the context of the TBT Agreement. However, certain legal implications will arise from imposing certification and labelling requirements on UEEE as proposed in this paper. These legal implications become more evident considering the fact that the same certification and labelling requirements are not imposed on new electrical and electronic equipment. Of course, imposing requirements on new products will not be necessary because international trade in the latter does not pose a similar threat of harm to health and environment as the former does. Moreover, the certification and labelling scheme proposed above is meant to segregate functional UEEE from obsolete e-waste, and international trade in new electrical and electronic equipment does not give rise to the transboundary movement of obsolete e-waste -the very mischief the certification and labelling scheme is meant to address.
Hence, it is necessary to examine the compatibility of the certification and labelling scheme within the context of the TBT Agreement and the WTO/GATT legal system, especially in the light of the WTO provisions relating to the application of the technical regulation to 'like products', and its impact on international trade. The legality of a trade measure classified as a technical regulation is dependent on its consistency with the substantive requirements set out in Article 2 of the TBT Agreement. The Article provides in part: '2.1 Members shall ensure that in respect of technical regulations, products imported from the territory of any Member shall be accorded treatment no less favourable than that accorded to like products of national origin and to like products originating in any other country.
2.2 Members shall ensure that technical regulations are not prepared, adopted or applied with a view to or with the effect of creating unnecessary obstacles to international trade. For this purpose, technical regulations shall not be more trade-restrictive than necessary to fulfill a legitimate objective, taking account of the risks non-fulfillment would create. Such legitimate objectives are, inter alia: national security requirements; the prevention of deceptive practices; protection of human health or safety, animal or plant life or health, or the environment. In assessing such risks, relevant elements of consideration are, inter alia: available scientific and technical information, related processing technology or intended end-uses of products'. [emphasis added] The analysis of Article 2.1 in light of the proposed certification and labelling scheme will turn on whether new and used electrical and electronic equipment are considered 'like products' within the context of the 52 A survey of Canadian corporate executives reveal that 16% of the executives were motivated to take action on environmental issues when government programs were voluntary, while 95% were motivated to take action on environmental issues to ensure compliance with government regulation. See Ontario Federation of Labour, 'Creating Ontario's Toxic Reduction Strategy' Submission to the Ministry of Environment.
TBT Agreement. Subsequently, the analysis of Article 2.2 will focus on the impact of the said certification and labelling scheme on international trade in UEEE; for example, whether it constitutes an unnecessary obstacle to international trade.
A. Interpreting Article 2.1 of TBT Agreement
Before beginning a detailed analysis of Article 2.1, it is important to make some general observations. First, the analysis of Article 2.1 could take different dimensions depending on the circumstances of the case or measure in question. It could entail an assessment of the effect of the measure in question as it relates to the products of the complaining member country vis-a-vis the domestic products of the member country subject to the complaint (national treatment), or the effect of the measure in question in relation to the products of the complaining member country vis-a-vis 'like products' of any other country in the domestic market of the member country subject to the complaint ('most favoured nation' treatment). 53 It could also entail an assessment of the effect of the measure in question as it relates to the products of the complaining member country on the one hand, and the domestic products of the member country subject to the complaint as well as 'like products originating in any other country' on the other hand. Hence Article 2.1 of the TBT Agreement states that:
'Members shall ensure that in respect of technical regulations, products imported from the territory of any Member shall be accorded treatment no less favourable than that accorded to like products of national origin and to like products originating in any other country'.
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Article 2.1 covers both the national treatment and most favoured nation (MFN) principle. The national treatment obligation prohibits discrimination between like domestic and imported products while the MFN obligation prohibits discrimination between like products from different foreign countries in the domestic market. Since the analysis here focuses on whether new and used items of electrical and electronic equipment constitute 'like products', Article 2.1 will be considered in the context of the MFN principle. This is because the absence of local industries producing new electrical equipment in developing countries implies that new and used items of electrical and electronic equipment are imported into the countries. Hence, the issue for determination here is whether the proposed measure discriminates between new and used electrical and electronic equipment by imposing a certification and labelling requirement on the latter but not the former.
Secondly, the interpretation of Article 2.1 of the TBT Agreement should focus on the text of Article 2.1 read in the context of the TBT Agreement, including its preamble, as well as a consideration of the other contextual elements, such as Article III:4 of the GATT 1994. 55 The Preamble to the TBT Agreement is as much part of the context of Article 2.1 and provides insight into the object and purposes of the Agreement, which in turn assists with interpreting Article 2.1. The second, 56 fifth 57 and sixth 58 recitals of the Preamble are particularly helpful in the interpretation of Article 2.1. 53 The latter situation may arise where the country whose policy is the subject matter of the complaint does not have a domestic 'like product' but its policy or measure accord discriminatory treatment in its domestic market to 'like products' originating from other member countries. WT/DS406/AB/R para 100. 56 'Desiring to further the objectives of GATT 1994'. 57 'Desiring however to ensure that technical regulations and standards, including packaging, marking and labelling requirements, and procedures for assessment of conformity with technical regulations and standards do not create unnecessary obstacles to international trade'. 58 'Recognizing that no country should be prevented from taking measures necessary to ensure the quality of its exports, or for the protection of human, animal or plant life or health, of the environment, or for the prevention of deceptive practices, at the levels it considers appropriate, subject to the requirement that they are not applied in a manner which would constitute a means of arbitrary or unjustifiable discrimination between countries where the same conditions prevail or a disguised restriction on international trade, and are otherwise in accordance with the provisions of this Agreement'.
The Appellate Body in US -Clove Cigarette 59 acknowledged in relation to the sixth recital that the rights of Member states should not be constrained in relation to the adoption of measures necessary to fulfil certain legitimate policy objectives, provided that such measures are not applied in a manner that would constitute arbitrary or unjustified discrimination or a disguised restriction on international trade. Thus, WTO Member states can legitimately apply technical regulations in the pursuit of legitimate objectives -provided that such measures are even-handed and applied in a manner consistent with the provisions of the TBT Agreement. With these general observations noted, let us now turn to detailed examination of Article 2.1 of the TBT Agreement.
B. 'Like Products' Analysis
Article 2.1 of the TBT Agreement has been the subject of in-depth analysis by various WTO Panels and Appellate Bodies. 60 It obliges member states to extend any advantage enjoyed by domestic products or products of any WTO member state to like products originating from all other member states. Article 2.1 contains three basic elements that must be established: (i) the measure in issue is a 'technical regulation' within the meaning of Annex 1.1; (ii) the imported product is sufficiently 'like' the domestic product and other products from other countries; (iii) the treatment accorded to imported products is less favourable than that accorded to like domestic products and like products from other countries. 61 Having considered the meaning of 'technical regulation' above, and having come to the conclusion that the measure at issue here is a technical regulation, there remains the need for an examination of the concept of 'like product' within the context of the TBT Agreement.
Some domestic environmental measures differentiate between products that may be similar on their face or in their use but manifest different health and environmental implications when used and disposed. It has been argued that if health and environmental factors are taken into consideration in determination of 'likeness' of products under the WTO regime, Members states will enjoy considerable leeway in enacting domestic environmental and health measures. On the contrary, if these factors are not taken into consideration in determining the 'likeness' of products, efforts by Member states to adopt domestic environmental and health protection measures would be constrained. 62 Interpreting the term 'like products' will require ascertaining the ordinary meaning of the term and interpret same 'in the light of the context and of the object and purpose of the provision at issue and of the object and purpose of the covered agreement in which the provision appears'. 63 Also relevant are WTO Panels and Appellate Body interpretations of similar terms as used in various provisions of the GATT. 64 The judicial authority for this is found in Article XVI:1 of the Agreement Establishing the World Trade Organization which clearly provides that except as otherwise provided, the WTO shall be guided by the decisions, procedures and customary practices followed by the GATT. 65 endorsed by the Appellate Body in EC-Asbestos as 'tools to assist in the task of sorting and examining the relevant evidence' for the purpose of determining 'likeness'.
69
(1) The properties, nature, and quality of the products The Appellate Body in EC-Asbestos noted that the assessment of 'likeness' under this head will require a full examination of the physical properties of the products. 70 It ruled that 'the tentacles' of physical properties and consumer taste criteria extend to evidence relating to health risks associated with a product.
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This should also extend to the environmental impacts and risks, as well as the health impacts, posed by a product.
Unlike international trade in new electrical and electronic products, international trade in UEEE poses a special threat to human health and environments in the developing world. It is much more likely that greater quantities of used electronics shipped to developing countries will be improperly disposed of. This is not the case with new electrical and electronic equipment.
Moreover, as discussed above, the essence of the certification and labelling scheme for UEEE relates to the health and environmental impacts associated with international trade in UEEE. These impacts are not evident in international trade in new electrical and electronic equipment. The application of different regulatory frameworks to these products is supported by the difference in terms of risk to health and environment posed by the trade. The Panel in US Clove Cigarette noted the importance of taking into consideration the health objective of a trade regulation in analysis of 'likeness' between products. 72 Thus, there may be legitimate grounds for a state to require labelling for products based on the likelihood of their adverse environmental characteristics, while at the same time not requiring any label for similar products lacking those adverse characteristics.
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(2) The end-uses of the products This relates to 'the extent to which products are capable of performing the same, or similar, functions (enduses) ' . 74 In US Clove Cigarette, the issue before the Panel was whether imported clove cigarettes and domestic menthol cigarettes are 'like products' within the context of Article 2.1 of the TBT Agreement. The Panel ruled that both imported clove cigarettes and domestic menthol cigarettes are 'like products' because they have the same end use, namely 'to be smoked'. The Appellate Body faulted this line of reasoning, noting that: '[T]o find, as the Panel did, that the end-use of both clove and menthol cigarettes is 'to be smoked' does not, in our view, provide sufficient guidance as to whether such products are like products within the meaning of Article 2.1 of the TBT Agreement. Also cigars, loose tobacco, and herbs share the same end-use of being 'smoked', although this does not say much as to whether all these products are like'. 75 The Appellate Body's reasoning suggests that the end use criterion alone should not be taken as decisive in 'likeness' analysis. Products with the same or similar end-uses may share different physical properties. 76 Moreover, products that prima facie seem to have the same end uses may on detailed investigation reveal different end use. 76 A refrigerator containing Chlorofluorocarbons (CFCs) and another not containing such substances may have the same end uses in that they share the same application and can replace each other, however, they cannot be considered 'like products' because of their differing physical properties. 77 For example, water and alcohol may generally have the same end use -to be drunk, but a detailed investigation may reveal that they do not have same end use. Whilst water is meant for thirst quenching, alcohol may have the end use of intoxication.
(3) Consumers' tastes and habits Analysis of consumer preferences under Article 2.1 of the TBT Agreement would entail a consideration of the extent to which consumers are, or would be, willing and capable to choose one product over another for same end-use -for example, new electrical and electronic devices over used electrical and electronic devices (or vice versa). The driving force behind the massive growth in international trade in UEEE is the socio-economic situation in developing countries. Low-income and poverty makes it very difficult for majority of people in the region to afford brand new electrical and electronic devices. For this majority of consumers, whatever their preference for brand new electrical and electronic devices might be, the fact is that it is beyond their financial reach. Hence their capacity to acquire the same is highly limited, if not restricted. The economic situation tailors consumer perceptions and preferences in favour of used electrical and electronic devices. This economic reality which is directly related to consumer capacity, and which in turn determines consumer taste and preference, has a determinative impact on whether the two products are 'like'. Thus, consumers in developing countries have certain preferences for imported UEEE based on the low prices of these devices as compared to imported new devices. It is important to take these facts into consideration in the assessment of 'likeness'.
C. Conclusion on 'likeness'
New and used electrical and electronic equipment imported into developing countries differ in many respects: in terms of the magnitude of health and environmental risks they pose, and in terms of consumer taste and preferences. The analysis above shows that the two products are not 'like products' within the context of Article 2.1 of TBT Agreement. However, assuming for the purpose of argument that the products in question are 'like products' within the context of Article 2.1 of TBT Agreement, this will still not invalidate the technical regulation proposed in this paper, it will rather invoke the 'no less favourable treatment' principle. The principle is to the effect that States shall accord 'treatment no less favourable than that accorded … to like products originating in any other country'. The term 'no less favourable treatment' was discussed within the context of the TBT Agreement by the Appellate Body in US Clove Cigarette. 78 The Appellate Body interpreted the term to prohibit both de jure and de facto discrimination 'while at the same time permitting detrimental impact on competitive opportunities for imports that stems exclusively from legitimate regulatory distinctions'. 79 The Appellate Body noted that such legitimate regulatory distinctions could include measures aimed at protection of human life or health.
80
In determining whether imported products from member countries are subject to prohibited discriminatory treatment in the domestic market, the Appellate Body in US -COOL 81 took the view that the relevant question was whether the impugned measure ' affects the conditions under which like goods, domestic and imported, compete in the market'.
82 If the measure results in a detrimental impact on the imported products in the market place, such impact will be taken into consideration in the determination of less favourable treatment. However, if the detrimental impact arises from the decisions (e.g. purchasing decisions) of private actors and is not directly related to the measure, it cannot support a finding of discriminatory treatment under Article 2.1.
The Appellate Body in US Clove Cigarette also noted that the non-discrimination obligation in Article 2.1 of the TBT Agreement is similarly worded as that in Article III:4 of the GATT. 83 The latter provision has been discussed by various WTO judges, who have highlighted three interpretative elements. First, the Appellate Body in Korea -Various Measures on Beef established that a formal difference in treatment of like products was not sufficient to show a violation of Article III:4. 84 Secondly, the issues as to whether a product is treated less favourably should be resolved by examining whether a measure modifies the conditions of competition 78 WTO (n 55). 79 para 175. 80 para 173. 81 WTO Appellate Body, 'United States -Certain Country of Origin Labelling (COOL) Requirements' Reports (2012) AB-2012-3. 82 para 288. 83 'The products of the territory of any contracting party imported into the territory of any other contracting party shall be accorded treatment no less favourable than that accorded to like products of national origin in respect of all laws, regulations and requirements affecting their internal sale, offering for sale, purchase, transportation, distribution or use. The provisions of this paragraph shall not prevent the application of differential internal transportation charges which are based exclusively on the economic operation of the means of transport and not on the nationality of the product'. 84 See WTO, 'Korea -Various Measures on Beef' WT/DS161/AB/R WT/DS169/AB/R para 137.
in the relevant market to the detriment of the imported product. 85 Thirdly, in the US-FSC (Article 21.5-EC) case, the Appellate Body stated that the examination of whether a measure involves less favourable treatment of imported products within the meaning of Article III:4 GATT must focus on close scrutiny of the 'fundamental thrust and effect of the measure itself' in the market place. 86 It is important to determine whether there is an objective, rational, non-trade related basis for distinguishing between the products in question. If this is the case, it follows that no such breach can be said to have occurred. On the other hand, if no such basis could be established, it can be validly presumed that the principle has been breached. 87 Assuming that the products in question here are 'like products', it is further argued that the application of the technical regulation proposed will not result in any violation of the principle. Although there might be formal differences in the treatment accorded to both products in the sense that the technical regulation applies to one but not the other, the measure does not modify the conditions of competition in the relevant market to the detriment of any of the products. The 'fundamental thrust and effect of the measure itself' in the market place is to prevent the flooding of the used electronics market with obsolete e-waste. More so, the distinction between the products is founded on an objective, rational, non-trade related basis.
Accordingly, the technical regulation proposed in this research in relation to certification and labelling requirements for UEEE does not seem to contravene Article 2.1 of the TBT Agreement. The next issue to be examined then is whether it constitutes an unnecessary obstacle to international trade within the context of Article 2.2 of the TBT Agreement.
D. Unnecessary obstacles to international trade
Article 2.2 of the TBT Agreement imposes additional requirements for the validity of technical regulations. First, technical regulations shall not be 'prepared, adopted or applied with a view to or with the effect of creating unnecessary obstacles to international trade'. Secondly, 'technical regulations shall not be more trade-restrictive than necessary to fulfil a legitimate objective, taking account of the risks non-fulfilment would create'. The second requirement tends to shed more light into the meaning of the first. A technical regulation that is more trade-restrictive than necessary would inevitably amount to an unnecessary obstacle to international trade.
In determining whether a technical regulation amounts to an unnecessary obstacle to international trade, it is important to inquire or determine whether the technical regulation is necessary taking into consideration the legitimate objectives of the member state applying the technical regulation. The context of the test for necessity here is open ended and this is evident from the use of the phrase 'inter alia' in Article 2.2.
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Article 2.2. was the subject of in-depth analysis by the Appellate Body in US-Tuna II. 89 In interpreting Article 2.2, the Appellate Body discussed the meaning of key terms in the provision such as 'legitimate objective', 'fulfilment', and 'not … more trade-restrictive than necessary'.
A 'legitimate objective' in Article 2.2 is a lawful or justifiable aim or target which the technical regulation seeks to achieve. The Appellate Body in US-Tuna II was of the view that a determination of the legitimacy of the objective requires taking into consideration (among others) ' evidence regarding the structure and operation of the measure'. 90 However, the Appellate Body in US -COOL took the position that a finding that the objective in question falls among those listed in Article 2.2 would bring an end to any further inquiry into the legitimacy of the objective. 91 It is important to note that Article 2.2 lists specific examples of 'legitimate objectives' including the protection of human health as well as environmental protection.
In relation to the 'fulfilment' of the legitimate objective, the Appellate Body in US-Tuna II noted that this relates to the extent of the contribution made by the technical regulation in realising the said objective at a level the member state considers appropriate. 92 The contextual support for this interpretation is found in the sixth recital of the preamble to the TBT Agreement which allows a member state (subject to certain limitations) to adopt measures necessary to achieve its legitimate objectives ' at the levels it considers 85 A determination of whether a technical regulation is 'not more trade-restrictive than necessary' would invoke a 'necessity test'. This would require a consideration of factors identified by the Appellate Body in US-Tuna II, including: (i) the degree of contribution made by the measure to the legitimate objective at issue; (ii) the trade-restrictiveness of the measure; and (iii) the nature of the risks at issue and the gravity of consequences that would arise from non-fulfilment of the objective(s) pursued by the Member through the measure. 95 Consequently, in the context of Article 2.2, if the restriction on international trade resulting from the application of a technical regulation exceeds what is required to achieve the legitimate objective sought by the member state, the implication would be that the technical regulation is not necessary and is therefore an unnecessary obstacle to international trade.
Whether a measure affecting international trade is 'necessary' has also been considered in the context of Article XX(b) of the GATT. In Korea -Various Measures on Beef, the Appellate Body split the necessity test into two: first, a situation where a claim is made to the effect that the measure in indispensable, and secondly, where the measure is justifiably necessary even in the presence of other alternative measures. With regards to the first, the Appellate Body noted that 'the word 'necessary' is not limited to that which is 'indispensable'. However, a measure which is 'indispensable' would certainly pass the 'necessary test'. The Appellate Body noted that the second test involves a 'process of weighing and balancing' of a series of factors including (1) the contribution made by the measure to the enforcement of a regulation at issue; (2) the importance of the common interests or values protected by the regulation; and (3) the impact of the regulation on international trade.
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This process of 'weighing and balancing' was elucidated in the EC-Asbestos where the Appellate Body noted that the more vital or important the common value pursued, the easier it would be to accept as 'necessary' a measure designed to achieve those values or ends. Tamiotti has noted in his commentary that the WTO's 'weighing and balancing' process is particularly relevant in the context of Article 2.2, which is concerned with striking a balance between the legitimate objectives pursued by the Member state on the one hand, and the trade-restrictiveness of the measure on the other hand. 97 Furthermore, the use of 'unnecessary obstacles' in Article 2.2 suggests that some trade-restrictiveness is necessary and allowed. What is not allowed (and hence unnecessary) is a technical regulation that imposes more restrictions in international trade than is necessary to achieve the legitimate objective sought by the imposing member state.
A close examination of Article 2.2 clearly reveals that protection of human health and the environment (which are the main objectives of the certification and labelling scheme proposed in this paper) are legitimate objectives expressly recognized in the said provision. Thus, applying the TBT and GATT principles above, the objective pursued by the technical regulation proposed in this paper -the protection of human health and the environment -is a value that is both 'vital' and 'important to the highest degree'. The measure is 'necessary' to the extent that it will facilitate the importation of functional UEEEs into developing countries while at same time preventing the importation of e-waste that constitutes health and environmental hazards to the region. The measure should be held to constitute a necessary ' obstacle to international trade'.
In addition, the measure is justifiably necessary even in the presence of other alternative measures. Earlier, this paper examined the use of non-trade-restrictive measures which allow for free trade in UEEE. The measure was examined in conjunction with a domestic framework for the safe disposal and management of junk electronics or e-waste that will inevitably flow along with used electronics. Such domestic disposal or management processes will entail the use of incineration, landfilling and recycling.
Many problems associated with the non-trade-restrictive measure were highlighted. It was noted that state-of-the-art incineration, landfilling and recycling technologies still leave communities vulnerable to the adverse health and environmental impacts associated with e-waste; that such state-of-the-art technologies are not readily available in developing countries; and that even if they are available, a 93 WTO (n 81) para 373. 94 trade measure which permits the unrestricted transboundary movement of junk e-waste from developed to developing countries will be contrary to the principles of the Basel Convention and Basel Ban Amendment. Thus, the non-trade-restrictive measure available will not achieve the legitimate objective of protection of human health and the environment. Accordingly, the trade measure proposed in this research does not constitute an unnecessary obstacle to international trade and hence does not contravene Article 2.2.
VII. Import Restriction
As has been noted above, the idea behind the proposed certification and labelling scheme is to provide a mechanism for differentiating between functional UEEE and obsolete e-waste which constitutes a threat to public health and the environment in developing countries. While this paper advocates for free trade in the former, it proposes the application of an import ban by developing countries with regards to the latter. The reason for the trade ban stems from the negative health and environmental impacts associated with e-waste in developing countries. One possibly affected GATT provision in respect of import ban on obsolete electronics is the prohibition on quantitative restrictions. The negative attitude towards quantitative restriction is evidenced in Article XI:1 of the GATT which provides:
'No prohibitions or restrictions other than duties, taxes or other charges, whether made effective through quotas, import or export licences or other measures, shall be instituted or maintained by any contracting party on the importation of any product of the territory of any other contracting party or on the exportation or sale for export of any product destined for the territory of any other contracting party'.
Article XI:1 formally forbids 'prohibition' and 'restriction' in relation to the importation of goods from Member states. Member states generally cannot forbid the importation of the products of other Member states into their market. In the Brazil -Tyres case, 98 the WTO panel found that Brazil's ban on the importation of retreaded tyres was a violation of Article XI:1. As Bernasconi-Osterwalder notes, 'the trade and environment debate focuses on whether or not the use of trade related-measures to protect the environment and human health are permissible under the WTO framework'. 99 It is acknowledged that the measure proposed in this paper -namely, the imposition of import ban by developing countries on importation of obsolete electronics -is inconsistent with Article XI:1 since an import ban is within the scope of a 'prohibition' in Article XI:1. However, although the WTO trade regime generally prohibits the application of trade-restrictive measures such as import bans by member states, WTO rules and jurisprudence acknowledge the existence of limited circumstances where such measures can nevertheless be necessary and justified. The Appellate Body in US -Gasoline case noted that 'there should not be, nor need be, any policy contradiction between upholding and safeguarding an open, non-discriminatory and equitable multilateral trading system on the one hand, and acting for the protection of the environment, and the promotion of sustainable development on the other'. Thus, WTO rules provide exceptional circumstances in which import bans could be justified. These exceptions are examined further in the light of the trade measure proposed in this paper.
A. General Exceptions: Article XX of the GATT
Article XX of the GATT enumerates the various categories of measures that member states can validly adopt in pursuit of legitimate state policies outside the confine of trade liberalization. It provides a guide for the resolution of conflicts that may arise between trade and other legitimate policy goals that a Member state may seek to pursue such as the protection of human health or the environment. Suffice it to state that the exceptions in Article XX are 'limited and conditional'. 100 They are limited because they restrictively apply only in defined circumstances, and they are conditional because the validity of a measure under Article XX is further subject to the condition that it does not constitute a means of arbitrary or unjustifiable discrimination or a disguised restriction on international trade. to achieve, as well as the level of protection it wants to obtain, through the measure or policy it chooses to adopt'.
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In EC -Asbestos, France opted to 'halt' the spread of asbestos-related health risks by prohibiting all forms of amphibole asbestos, and by severely restricting the use of chrysotile asbestos. The Appellate Body, while accepting that the measure was clearly designed and apt to achieve the level of health protection sought by France, noted that it is perfectly legitimate for a Member state to seek to halt the spread of a highly risky product by banning the product while at same time allowing the use of a less risky product in its place. In essence, a measure which seeks to regulate or prohibit the importation or sale of a product which constitutes a risk to human health falls within the range of policies designed to protect human life or health.
Obsolete electronic components consist of harmful and toxic constituents. The health and environmental risks associated with the transboundary movement of e-waste as well as their management and disposal in developing countries has been well researched and documented. A trade measure which seeks to prohibit the transboundary movement of obsolete e-waste to developing countries is appropriate to provide some form of protection against the risks associated with the disposal and management of such products in developing countries.
Having determined that the product(s) subject to the trade regulation or restriction constitutes a health risk, and the trade measure adopted provides a measure of protection against such risk, then the requirement under this head is met, what is left to be considered is whether the measure is necessary to fulfil the stated policy objective under Article XX(b).
(2) Necessity of the inconsistent measures The analysis here will traditionally focus on the meaning of 'necessary' as used in Article XX(b). The term was also used in Article XX(a) and (d). The panel in the Section 337 case had interpreted 'necessary' within the context of Article XX(d) thus:
'…a contracting party cannot justify a measure inconsistent with another GATT provision as 'necessary' in terms of Article XX(d) if an alternative measure which it could reasonably be expected to employ and which is not inconsistent with other GATT provisions is available to it. By the same token, in cases where a measure consistent with other GATT provisions is not reasonably available, a contracting party is bound to use, among the measures reasonably available to it, that which entails the least degree of inconsistency with other GATT provisions'. 107 In line with the reasoning above, it is submitted that the test of necessity under Article XX(b) will require a two-step analysis. The first step will entail what may be referred to as 'No GATT consistency' test and will require a determination that there is no GATT consistent measure reasonably available to achieve the level of protection sought or desired by the Member state. The second step will entail what may be referred to as the 'least GATT inconsistency' test. This requires a determination to the effect that of all the GATT inconsistent measures available to achieve the level of protection sought by the Member state, the measure in question is the least trade-restrictive.
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A determination of the necessity of the inconsistent measure will require a comparison of the trade measure in issue with other alternatives. To qualify as a viable alternative, a measure must not only be less trade restrictive than the measure at issue, but it should also be capable of achieving the level of protection desired by the Member state. 112 In addition, the alternative measure must be reasonably available taking into consideration the circumstances of the Member state whose measure has been called into question. As the Appellate Body indicated in US -Gambling Case '[a]n alternative measure may be found not to be 'reasonably available' ... where it is merely theoretical in nature, for instance, where the responding Member is not capable of taking it, or where the measure imposes an undue burden on that Member, such as prohibitive costs or substantial technical difficulties'. 113 The Appellate Body in Brazil -Tyres 114 found that the complaining member bears the burden of identifying less restrictive alternatives, the onus then shifts to the responding Member to show that the suggested alternative is not reasonably available, or if available, is incapable of achieving the same level of protection sought by it. In Brazil -Tyres, the European Communities (EC) challenged Brazil's imposition of import restriction on re-treaded tyres. Brazil sought to justify the import restriction on the basis of health and environmental concerns. It argued that used tyres contain highly polluting and combustible materials so that their incineration in open landfills discharges hazardous toxic substances, resulting in air, soil and water contamination. It further argued that used tyres that were not incinerated become fertile breeding ground for mosquitos which in turn increase the transmission of serious diseases like dengue, yellow fever, and malaria. Brazil argued that because of the large quantity of waste tyres it already has in its territory, additional importation would constitute serious threat to public health and the environment. The EC on the other hand argued that import restriction was not necessary since Brazil could apply other alternative measures to reduce accumulation and improve the management of waste tyres in Brazil. Such alternative measures, the EC contended includes landfilling, stockpiling, incineration of waste tyres in cement kilns, and material recycling.
The Appellate Body found that the proposed alternative measures were fraught with 'prohibitive costs or substantial technical difficulties' resulting in the measures not being reasonably available. 115 The import ban imposed by Brazil was thus held to be necessary since its implementation (unlike the measures proposed by the EC) does not involve prohibitive costs or substantial technical difficulties which were beyond the capacity of Brazil as a developing country.
As noted earlier, the alternative measures to address the health and environmental risks associated with transboundary movement of obsolete e-waste to developing countries include landfilling, recycling and incineration. These measures carry their own risks, and these risks do not arise in the case of non-generation measures such as import bans. Additionally, these alternative measures are not adequate to achieve the level of protection similar to import bans, and just like the measures proposed by the EC in the BrazilTyres Case, they come with 'prohibitive costs and substantial technical difficulties' far beyond the capacity of developing countries. These alternative measures are not reasonably available, hence the proposed import ban is 'necessary' to fulfill the policy objective of protecting human health within the context of Article XX(b) GATT.
(3) Conformity with the requirements of the introductory clause of Article XX The validity of a GATT inconsistent measure which has been found to be necessary under any of the paragraphs in Article XX is subject to its meeting the requirements in the introductory clause or chapeau: that the measure in question is 'not applied in a manner which would constitute a means of arbitrary or unjustifiable discrimination between countries where the same conditions prevail, or a disguised restriction on international trade'. The Appellate Body in United States -Gasoline has emphasized that under the Chapeau, it is not the measure as such that should be examined, rather it is the manner in which the measure is being applied.
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A determination to this effect will require two separate examinations. First, a determination as to whether the application of the measure in question constitutes a means of arbitrary or unjustifiable discrimination, and secondly, whether the application of the measure is a disguised restriction on international trade. The chapeau requirements are necessary to prevent the abuse of Article XX exceptions and ensure that they are not used to surreptitiously circumvent Member states' obligations to ensure free trade in goods. Thus, the chapeau requires the exercise of good faith by Member states in seeking to implement legitimate policy objectives.
(i) Means of arbitrary or unjustifiable discrimination
The panel in EC -Asbestos adopted the view that an analysis under this head would first require an examination as to whether the measure in question is 'discriminatory' in application. 118 If the measure is determined to be discriminatory, then the analysis will turn on the nature of the discrimination, i.e. whether it is arbitrary or unjustifiable. Accordingly, the question of whether the discrimination was arbitrary or unjustifiable will arise when facts of discrimination have been established. 'Discrimination' as used in the Article XX chapeau covers discrimination between products from different supplier countries and discrimination between domestic products vis-a-vis imported products. 119 In this context, it will be difficult to fault a measure as discriminatory where it legitimately prohibits the importation of a product without any reference to its origin, 120 and the product in question is not produced in the country where its importation is banned.
Additionally, it is not sufficient to show that the implementation of the policy is discriminatory in nature, it must be shown that the discrimination is arbitrary or unjustifiable. This would require an inquiry into the cause or rationale for the discrimination taking into consideration the objective of the measure in question. A rationale totally unrelated to the objective of a measure which had previously been found necessary under 116 WTO Appellate Body, 'United States -Standards for Reformulated and Conventional Gasoline' Report (1996) WT/DS2/AB/R DSR 1996:I, 3. This was the approach that had earlier been adopted in the 'US -Spring Assemblies' BISD 30S/107 para 56. Thus while paragraphs (a) to (j) of Article XX focuses on analysis of the measure in question, the Chapeau is concerned with the application of the measure to ensure that it does not constitute an ' arbitrary or unjustifiable discrimination' or ' a disguised restriction on international trade'. 117 The Appellate Body in United States -Gasoline noted that the principle of the chapeau is that while the rules of exception in Article XX may be invoked as a matter of legal right, they should not be applied in such a way as to frustrate or defeat the rights of other parties under the substantive rules. In essence the exceptions must be applied reasonably with due regards to both the parties claiming right under the exception as well as those entitled to rights under the general rule; ibid 22. 118 WTO (n 42) para 8.226. This is important because if the measure is not discriminatory in its application, then it cannot constitute an arbitrary and unjustifiable discrimination between countries where the same conditions prevail. 119 De jure discrimination is used to refer to a measure that clearly differentiates between products based on their country of origin, while de facto discrimination refers to distinctions which, though not expressly linked to the origin of the products, but nevertheless results in discrimination between product from different countries. See Grosz (n 9) 379. 120 In 'US -Spring Assemblies', the panel found that an exclusion order directed against patent-infringing assemblies was not discriminatory because it was directed at all foreign sources. See WTO, 'US -Spring Assemblies' Panel Report (1982) BISD 30S/107 para 54-55.
any of the paragraphs in Article XX can thus be said to be arbitrary or unjustifiable. 121 On the other hand, if discrimination between countries is based on a rationale legitimately connected to the policy of an Article XX exception, such discrimination is not arbitrary or unjustifiable within the context of the Chapeau.
(ii) Disguised restriction on international trade
The Appellate Body in EC -Asbestos noted that the key in understanding the scope of ' disguised restriction on international trade' lies on the meaning of the word ' disguised'.
122 Thus 'to disguise' (desuiger) means to ' conceal beneath deceptive appearances, counterfeit', ' alter so as to deceive', 'misrepresent', or ' dissimulate'. 123 Disguised restrictions will be evident where the exception rules in Article XX are not applied in good faith, e.g. where the true nature of the measure in question is to foster protectionism contrary to the substantive rules. 124 Identifying a protectionist or trade-restrictive motive in a measure might be problematic, but it has been suggested that reliable pointers may be obtained by considering the design, architecture and structure of the measure in question. 125 Where the true effect of the implementation of a trade measure that has been found necessary under any of the paragraphs in Article XX is to protect domestic products or provide less favourable treatment to other country suppliers, this will amount to a disguised restriction. Thus, the measure proposed in this paper is aimed at protecting human health and the environment in developing countries. It is not a cloak for pursuit of trade-restrictive objectives or protectionism so as to fall foul of the chapeau. It is the argument here that the proposed measure could be validly adopted by developing countries in pursuit of the legitimate policy objective of reducing the adverse health and environmental impacts arising from the transboundary movement of e-waste.
VIII. Conclusion
International trade in used electrical and electronic equipment has metamorphosed into a conduit for transboundary dumping of e-waste into developing countries resulting in adverse impact on human health and the environment. This trend is the result of absence of effective regulatory framework for distinguishing between functional used electronic equipment and obsolete e-waste. This paper has sought to develop an effective trade measure based on a certification and labelling system as well as a trade ban within the context of WTO Agreements. It is argued that the adoption of the measure proposed in this paper will go a long way towards reducing the transboundary dumping of e-waste in developing countries and consequently reducing the adverse health and environmental impacts associated with e-waste in developing countries.
